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1
COMPRESSOR

CROSS-REFERENCE TO RELATED PATENT
APPLICATION

This application 1s a continuation of International appli-
cation number PCT/EP2015/069703 filed on Aug. 27, 2015.

This patent application claims the benefit of International
application No. PCT/EP2015/069703 of Aug. 27, 2015, the
teachings and disclosure of which are hereby incorporated in
their entirety by reference thereto.

BACKGROUND OF THE INVENTION

The invention relates to a compressor for relfrigerant
having a compressor housing, said compressor housing
being provided with a suction inlet and a pressure outlet,
said compressor comprising a compression unit, arranged 1n
a compression housing section of said compressor housing
and an electric motor arranged 1n a motor housing section of
said compressor housing, said electric motor comprising a
stator arranged within a stator receiving sleeve of said motor
housing section and a rotor surrounded by said stator and
arranged on a drive shait of said electric motor for rotation
about an axis of rotation together with said drive shait, said
stator comprising a stator core having a stack of laminations
and extending parallel to said axis of rotation from a {first
front side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front surfaces, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit.

A channel for guiding at least a portion of refrigerant can
be any path through which refrigerant can tflow in a certain
direction of flow 1rrespective of any existing or non-existing
limitation 1n direction transverse to said direction of flow.

Such compressors are known from the prior art. Accord-
ing to said known concepts the stator receiving sleeve 1s
provided with stator support elements whereas the stator
core 1s usually provided with a cylindrical outer surface
abutting on said stator support elements of said stator
receiving sleeve.

These known concepts require complicated machining
processes and have further restrictions with respect to the
assembly of the electric motor 1n the housing.

In particular in the known concepts it 1s necessary to have
an outer diameter of the end windings to be reduced with
respect to an outer diameter of the stator core 1n order to
avoild collision with said stator support elements during
assembly.

It 1s therefore the object of the present invention to
improve a compressor according to the aforementioned
features 1n order to simplily the machining and assembly
thereol.

SUMMARY OF THE INVENTION

This object 1s solved by a compressor as mentioned before
having the stator core provided with at least two stator
support elements fixed to said stator core and extending 1n
radial direction of said axis of rotation beyond an outer
surface of said stator core for support of said stator on an
iner sleeve surface of said stator receiving sleeve.

The advantage of the mnventive solution has to be seen in
the fact that having the stator support elements arranged on
the stator core machining of the inner sleeve surface of said
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housing sleeve 1s simplified whereas the provision of said
stator support elements on said stator core enables use of
simplified manufacturing processes.

In addition the fact that the stator support elements are
fixed to said stator core enables an improved cooling of said
stator core by said tlow of refrigerant through said flow

guiding channels extending along said stator support ele-
ments of said electric motor.

The inventive concept allows to increase the flow cross
section without increasing the outer diameter or length of the
housing sleeve or to decrease the outer diameter or length of
the housing sleeve by maintaining the flow cross section.

It 1s of particular advantage 1f said outer side of said stator
1s provided by outer surfaces of said end winding of said
stator and an outer surface of said stator core extending
between said end winding of said stator.

Further the outer surfaces of said end windings could be
arranged at a smaller radial distance from said axis of
rotation than said outer surface of said stator core.

It 1s of particular advantage 11 the outer surface of said
winding ends 1s arranged more or less flush with said outer
surface of said stator core.

In this connection more or less flush means that the radial
distance from said axis of rotation of said outer surface of
said end windings 1s equal to said radial distance of said
outer surface of said stator core or greater than 95% of said
radial distance of said outer surface of said stator core.

It 1s of particular advantage 1f said radial distance from
said axis of rotation of said outer surfaces of said end
windings 1s greater than 98% of said radial distance of said
outer surface of said stator core.

However 1t 1s of advantage 11 said outer surface of said
stator core 1s flush with said outer surfaces of that winding
ends 1n order to obtain an undisturbed tlow of refrigerant and
therefore increase efliciency ol cooling-ofl said outer sur-
faces of said winding ends.

Having the outer surface of said winding ends flush with
said outer surface of said stator core enables an increase of
said 1nner surfaces of said end windings which provides
more space for the arrangement of a bearing system together
with a bearing sleeve as close as possible to said rotor.

Such a design enables to reduce the length of the motor
and/or the load on the bearing system due to the arrangement
of the stator closer to the bearing system.

With respect to the design of said stator support elements
no further details have been given till now.

It 1s of particular advantage 11 said stator support elements
are provided with radially outer support surfaces abutting on
said inner sleeve surface of said housing sleeve.

It 1s of particular advantage if said outer support surfaces
of said stator support elements are abutting on said inner
sleeve surface by forming a friction fit or even a press {it.

One preferred solution provides that said stator support
clements are formed by protrusions of laminations of said
stator core extending beyond said outer surface of said stator
core.

In this case the protrusions are preferably manufactured as
being integral or one piece with said laminations forming
said core and stacking the laminations provided with pro-
trusions leads to forming of said stator support elements.

In principle a simple design provides the said stator
support elements extend from one front side of said stator
core to the other front side, in particular 1n a direction
parallel to said axis of rotation.

However 1t 1s possible to provide stator support elements
having a reduced extension parallel to said axis of rotation,
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for example by only providing part of said laminations
forming said stator core with protrusions forming said stator
support elements.

For example 1t would be possible to form said stator
support elements by some protrusions of laminations adjoin-
ing a front side which are then followed by laminations
without protrusions and thereafter followed by laminations
having again protrusions, i1n particular the laminations
adjoining the other front side.

Further a preferred and simplified solution provides stator
support elements extending only parallel to said axis of
rotation.

However the stator support elements could also be
designed as curved stator support elements, extending with
one component in direction of said axis of rotation but also
with another component with an increasing angle of rotation
about said axis of rotation so that for example the stator
support elements can have a shape like a pitch of a screw.

Another advantageous solution provides that said stator
support elements are fixed onto said stator core as being
separate elements.

In this case the stator core 1s formed by laminations
having an outer contour which for example 1s basically
cylindrical and on said outer contour said stator support
clements are arranged and fixed thereto.

For example 1t would be possible to weld said stator
support elements onto said outer contour of said stator core.

In this case the stator support elements could be for
example designed as elements having the solid or massive
Cross section.

However 1t 1s of advantage if the stator support elements
are designed as hollow elements and 1n particular providing
an additional flow guiding channel which 1s extending
through said stator support elements.

Such a design allows to increase the flow cross section
without increasing the diameter of the housing sleeve or to
decrease the diameter of the housing sleeve by maintaining
the flow cross section.

For example the stator support elements could be tube like
or have any desired shape forming such an additional tlow
guiding channel.

One design which 1s of particular advantage provides that
said stator support elements are U-shaped.

A design which 1s of specific advantage provides that said
stator support elements comprise two foot sections fixed to
the stator core and flange sections adjoining said foot
sections and extending up to a bridging section arranged at
a distance from an outer surface of said stator core.

In this case the stator support elements provide the
additional flow guiding channel by having this additional
flow guiding channel arranged between said bridging section
and an area of the outer surface of the stator core covered by

said bridging section as well as between said two flange
sections.

In particular 1n such a design the foot sections are welded
to said outer surface of said stator core.

In general 1t would be of advantage 11 the stator support
clements are arranged about said axis of rotation at identical
angular distance from each other 1 order to provide a
symmetrical support of said stator core within said housing
sleeve.

Further 1t 1s of particular advantage 11 there are more than
two stator support elements provided.

For example 1t would be possible to provide at least three
stator support elements on said stator.
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One preferred solution provides four stator support ele-
ments on said stator core enabling a symmetrical support of
said stator core within said housing sleeve.

With respect to said inner sleeve surface of said housing
sleeve the machining for said inner sleeve surface 1s sim-
plified 11 said mner sleeve surface 1s a cylindrical surface
such a cylindrical surface have 1n general a variety of cross
sections which need not necessarily circular.

However 1t 1s of specific advantage 11 said nner sleeve
surtace has a circular cross section because then insertion of
said stator having a stator core with said stator support
clements 1s simplified.

The present mvention 1s not limited to a suction gas
cooled motor, it applies also for example to a pressure gas
cooled motor to any of the kind of gas cooled motor.

Further advantageous features of the present invention are
disclosed 1n connection with the detailed specification of
several embodiments of a compressor according to the
present invention in the figures.

BRIEF DESCRIPTION OF TH.

L1l

DRAWINGS

FIG. 1 shows a perspective view ol a compressor for
refrigerant;

FIG. 2 shows a cross sectional view along lines 2-2 1n
FIG. 1;

FIG. 3 shows a cross sectional view along lines 3-3 1n
FIG. 2;

FIG. 4 shows a cross sectional view along lines 4-4 1n
FIG. 2;

FIG. 5 shows a perspective view of a stator according to
a first embodiment:

FIG. 6 shows a view 1n direction A in FIG. §;

FIG. 7 shows a view similar to the one of FIG. 6 of a
second embodiment according to the present ivention;

FIG. 8 shows a perspective view of a stator according to
a third embodiment according to the present imnvention;

FIG. 9 shows an enlarged view of area B 1n FIG. 8;

FIG. 10 shows a front view along arrow C in FIG. 8;

FIG. 11 shows a perspective view of a fourth embodiment
according to the present mvention;

FIG. 12 shows an enlarged view of area D 1n FIG. 11 and

FIG. 13 shows a front view along arrow E 1n FIG. 11.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

A compressor 10 for refrigerant, as shown i FIG. 1,
comprises a compressor housing 12 extending in a longitu-
dinal direction 14, said compressor housing comprising a
motor housing section 16 a compression section 22 and a
high-pressure housing section 24 arranged 1n sequence in
said longitudinal direction 14.

As shown, for example 1n FIGS. 1 and 2, motor housing
section 16 1s provided on 1ts side opposite to said compres-
s10n housing section 22 with a cover 26 releasable connected
to a motor housing sleeve 28, surrounding a receptacle 32
within said motor housing section 16 receiving an electric
motor 34.

Electric motor 34 1itself comprises a stator 36 arranged 1n
said receptacle 32 and supported by said housing sleeve 28
and fixed thereto, as well as a rotor 38 arranged to be
surrounded by said stator 36.

Said rotor 38 1s mounted on a compressor drive shait 42
extending through said rotor 38 and from said rotor 38
extending to a compression unit 44 1n order to drive one or
more compression elements 46, for example a pair of
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screws. However the compression element 46 can also be a
piston or a scroll or another kind of compression element.

Drive shaft 42 1s preferably rotatably mounted about an
axis of rotation 52 by a bearing system 54 arranged between
said compression unit 44 and said electric motor 34 and
comprising for example several roller bearings 56, 58 spaced
apart from each other in said longitudinal direction 14 and
held by a bearing sleeve 62 which i1s for example formed as
an integral part of compressor housing 12.

In the particular embodiment drive shait 42 with 1ts rotor
supporting section 72 1s merely supported by bearing system
54 and 1ts free end 74, arranged on a side of said rotor
supporting section 72 opposite to said bearing system 54 1s
arranged free of support with respect to compressor housing
12.

Other solutions having additional bearings on the rotor
supporting section 72 and/or on the free end 74 are also
possible.

Stator 36 comprises, as for example shown 1n FIGS. 2 and
3 a stator core 82 made of a stack of laminations 84 stacked
in a direction parallel to said axis of rotation 352, said stack
extending from a first front side 86 of said rotor core 82 to
a second front side 88 of said rotor core.

Stator core 82 1s further provided with windings of
clectrical cores extending through said stator core 82 and
forming end windings 92, 94, arranged outside said stator
core 82 and 1n front of said front sides 86, 88.

In order to supply refrigerant to said compressor 10
compressor housing i1s provided with a suction inlet 102
arranged on cover 26 for supplying refrigerant to be com-
pressed to said receptacle 32 of said electric motor 34 in
order to cool said electric motor 34 by a flow of refrigerant
104 entering receptacle 32 through suction inlet 102 and
forming an outer tlow 106 flowing through a flow gmiding
channel 112 formed by an inner sleeve surface 114 of said
housing sleeve 28 and an outer side 116 of said stator 36,
said other side 116 being formed by outer surfaces 122 and
124 of said end windings 92, 94 which are directed towards
said 1inner surface 114 of said housing sleeve 28 and between
the end windings 92, 94 formed by an outer surface 126 of
said stator core 82.

Preferably tflow of refrigerant 104 does not only form an
outer tlow of refrigerant 106 but also an inner flow of
refrigerant 132 flowing along an inner surface 134, 136 of
the respective end winding 92, 94 and between the end
windings 92, 94 through a gap 138 between stator 36 and
rotor 38.

The outer tlow 106 first cools end winding 92, which 1s
directed towards cover 26 by flowing along 1ts outer surface
122, then cools stator core 82 by flowing along its outer
surface 126 and finally cools end winding 94 by flowing
along 1ts outer surface 124, which end winding 94 1s directed
towards compression unit 44.

Thereafter outer flow 106 enters a transition opening 142
through which outer flow 106 can leave receptacle 132 and
enter 1nto compression unit 44.

Preferably mner tlow 132 first cools 1nner surface 134 of
end winding 192, then extends through gap 138 and finally
cools 1nner surface 136 of end winding 94 and thereafter
leaves receptacle 32 through transition opening 142 for
entering into compression unit 44.

Refrigerant compressed by said compression unit 44 exits
housing 12 through pressure outlet 144.

As shown 1n FIGS. 2 to 3 stator core 82 1s provided with
a plurality of stator support elements 152 extending radially

outward from stator core 82 beyond outer surface 126 of

stator core 82 and forming support surfaces 154 which are
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6

arranged radially outward of outer surface 126 of stator core
82 and abutting on inner sleeve surface 114 of housing
sleeve 28.

In particular inner sleeve surface 114 of stator sleeve 28
1s a continuous surface cylindrical with respect to axis of
rotation 52 and having a circular cross section.

For example support surfaces 1354 of stator support ele-
ments 152 are machined 1n order to closely {it into inner
sleeve surface 114 of housing sleeve 28 so as to precisely
position rotor core 82 within stator sleeve 28.

In the first embodiment as shown 1n FIGS. 2 to 6 the outer
surfaces 122 and 124 of end windings 92 and 94 are flush
with the outer surface 126 of stator core 82 which means that
they are 1n the same radial distance from the axis of rotation
52 1n order to improve the cooling at the outer surfaces 122,
124 of end windings 92 and to further enable 1n particular to
increase the radial distance of inner surfaces 134 and 136 of
end windings 92 and 94 which provides an increased space
around drive shait 42 so that bearing system 54 with bearing
sleeve 62 can be arranged as close as possible to stator 38 1n
order to reduce the length of rotor supporting section 72 of
drive shait 42 extending from bearing system 354, which then
improves the precision with which rotor 38 rotates about
axis of rotation 52.

In order to fix stator core 82 against rotation within
housing sleeve 28 for example one of the stator support
clements 152 can be provided with groove 156 which
groove 156 can cooperate with a corresponding protrusion
158 or a corresponding tongue 158 arranged on housing
sleeve 28.

In a second embodiment, which 1s shown 1n FIG. 7, the
outer surface 122 of end winding 92 1s reduced with respect
to 1ts radial distance from axis of rotation 52 with respect to
outer surface 126 of stator core 82.

As far as all other features of these second embodiments
are concerned these features are provided with the same
reference numerals so that with respect to the description
thereol reference 1s made to the explanations provided in
connection with the first embodiment.

The stator support elements 152 according to the first and
second embodiments are obtained by protrusions of for
example all laminations 84 used for forming the stator core
82 which protrusions 162, when being aligned with each
other, form a continuous bead or ridge extending parallel to
the axis of rotation 52 between the front sides 86 and 88 of
stator core 82.

However the stator support elements 152 can be reduced
in length by only providing part of the laminations 84 with
protrusions 62 or—ior example—by providing a first num-
ber and a last number of laminations 84 with protrusions 162
so that the laminations 84 between the first number and the
second number have no protrusions 162.

Preferably protrusions 162 are formed integral with or as
one piece with the respective laminations 84 so that in the
course of the process ol manufacturing laminations 84
protrusions 162 are formed in the course of the same
forming process as used for forming laminations 84.

Preferably laminations 84 are provided with four protru-
sions 162 arranged at the same angular distance with respect
to each other around axis of rotation 52 so that these
protrusions 162 can be manufactured with more or less no
loss of the sheet of band material from which laminations 84
are manufactured, for example either by punching or cutting.

In a third embodiment all elements which are i1dentical
with the first and second embodiment are provided with the
same reference numerals so that reference can be made
thereto.
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According to the third embodiment stator support ele-
ments 152" are not integral with stator core 82 but are made
by formed metal sheet elements 172, having two foot
sections 174, 176 which for example are welded on stator
core 82, 1n particular onto outer surface 126 of stator core
82, and from each foot section 174, 176 a tlange section 184,
186 15 extending away from the outer surface 126 of stator
core 82 towards a bridging section 188 connecting flange
sections 184, 186 at 1ts ends opposite to said foot sections
174, 176 and having a curved shape so that 1n particular the
bridging section 188 extends at a constant distance from
outer surface 126 of rotor core 82 and forms a support
surface 154' adapted to abut on the inner sleeve surface 114
of housing sleeve 28 with the same curvature with respect to
axis of rotation 52 as the inner sleeve surface 114 of housing
sleeve 28.

According to the embodiment shown 1n FIGS. 8 to 9 the
stator support elements 152' are arranged at the same angular
distances with respect to axis of rotation 52 on outer surface
126 of stator core 82.

Due to the fact that bridging section 188 extends at a
distance from outer surface 126 of stator core 82 the stator
support elements 152' by themselves form a further flow
guiding channel 192 extending between bridging section
188 and an area 194 of outer surface 126 covered by
bridging section 188 and further between flange sections
184, 186 so that 1n addition to the flow gmiding channels 112,
formed between stator support elements 152", flow guiding
channel 192 provides improved cooling of stator core 82 1n
the area of the stator support elements 152"

According to the third embodiment stator support ele-
ments 152' are extending parallel to axis of rotation 352
between front side 86 and front side 88 of stator core 82 but
can be also reduced with respect to their longitudinal exten-
sion 1I they provide suflicient stability for positioning of
rotor core 82 within housing sleeve 28.

In addition stator support elements 152" due to the fact that
bridging section 188 extends in a radial distance from the
surface area 194 covered by bridging section 188 enables to
provide the stator support elements 152' with certain radial
clasticity so that support surfaces 154' can be moved at a
certain elasticity with respect to stator core 82 1n order to
obtain a force locking connection between stator support
clements 152' and housing sleeve 28.

According to a fourth embodiment shown i FIGS. 11 to
13 rotor core 82 1s not provided with an even cylindrical
outer surface 126 but outer surface 126 of stator core 128 is
provided with longitudinal ribs 202 extending parallel to
axis of rotation 52 in order to increase the surface for heat
exchange between the outer flow 106 1 flow guding
channels 112 and flow guiding channels 192.

The longitudinal rnibs 102 are preferably obtained by
protrusions integral with the laminations 84 which protru-
sions when stacking laminations 84 form longitudinal ribs
202 extending preferably parallel to axis of rotation 52.

The 1nvention claimed 1s:

1. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged in a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shaft of said electric motor for rotation about an axis
of rotation together with said drive shatt, said stator com-
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8

prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements fixed to
said stator core and extending in radial direction of said axis
of rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve without a weld therebetween, said at least
two stator support elements together with said inner sleeve
surface and said outer surtace of said stator core forming the
channel for guiding at least a portion of said refrigerant; and
wherein said outer side of said stator 1s provided by outer
surfaces of said end windings of said stator and an outer
surface of said stator extending between said end windings
of said stator; and

wherein the stator core 1s rotationally fixed to the stator

receiving sleeve at a predetermined angular orientation;
and wherein said channel 1s one of a plurality of tlow
guiding channels that extend along said stator support
elements of said electric motor, wherein said stator
support elements are fixed onto said stator core as
separate elements.

2. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged 1n a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shaftt of said electric motor for rotation about an axis
of rotation together with said drive shatt, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements fixed to
said stator core and extending in radial direction of said axis
of rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve without a weld therebetween, said at least
two stator support elements together with said inner sleeve
surface and said outer surface of said stator core forming the
channel for guiding at least a portion of said refrigerant; and
wherein said outer side of said stator i1s provided by outer
surfaces of said end windings of said stator and an outer
surface of said stator extending between said end windings
of said stator; and

wherein the stator core 1s rotationally fixed to the stator

receiving sleeve at a predetermined angular orientation;
and wherein said channel 1s one of a plurality of tflow
guiding channels that extend along said stator support
elements of said electric motor, and

wherein said stator support elements are arranged and

fixed on an outer contour of said stator core,and said
stator support elements are welded on said outer con-
tour of said stator core.
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3. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged 1n a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shaft of said electric motor for rotation about an axis
ol rotation together with said drive shait, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements fixed to
said stator core and extending in radial direction of said axis
of rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve, wherein said stator support elements are
fixed onto said stator core as separate elements wherein said
stator support elements are hollow elements.

4. Compressor 1n accordance with claim 3, wherein said
stator support elements provide an additional tlow guiding
channel extending through said stator support elements.

5. Compressor 1n accordance with claim 3, wherein said
stator support elements are U-shaped.

6. Compressor 1n accordance with claim 3, said stator
support elements comprise two foot sections fixed to the
stator core and flange sections adjoining said foot sections
and extending up to a bridging section arranged at a distance
from the outer surface of said stator core.

7. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged 1n a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1n a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shaft of said electric motor for rotation about an axis
of rotation together with said drive shait, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements fixed to
said stator core and extending in radial direction of said axis
ol rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve via a tongue and a groove, said at least two
stator support clements together with said inner sleeve
surface and said outer surface of said stator core forming the
channel for guiding at least a portion of said refrigerant to
provide an outer flow of refrigerant; and further comprising,
a gap between the stator and the rotor for providing an inner
flow of refrigerant tlow along an inner surface of the end
windings; and wherein the stator core 1s rotationally fixed to
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the stator receiving sleeve at a predeteimined angular ori-
entation; and wherein said channel 1s one of a plurality of
flow guiding channels that extend along said stator support
clements of said electric motor.

8. Compressor in accordance with claim 7, wherein the at
least two stator support elements are fixed to said stator core
by being integrally manufactured as one piece with lamina-
tions forming said stator core.

9. Compressor 1n accordance with claim 7, wherein each
of the flow guiding channels define a channel depth radially
between said 1nner sleeve surface and said outer surface of
said stator core, wherein the channel depth remains substan-
tially constant over a circumierential span for each of the
flow guiding channels as between respective pairs of the
least two stator support elements.

10. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged 1n a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shatt of said electric motor for rotation about an axis
of rotation together with said drive shaft, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements fixed to
said stator core and extending in radial direction of said axis
of rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve without a weld therebetween, said at least
two stator support elements together with said inner sleeve
surface and said outer surtace of said stator core forming the
channel for guiding at least a portion of said refrigerant; and
wherein said outer side of said stator 1s provided by outer
surfaces of said end windings of said stator and an outer
surface of said stator extending between said end windings
of said stator; and wherein the stator core is rotationally
fixed to the stator receiwving sleeve at a predetermined
angular orientation;

and wherein said channel 1s one of a plurality of flow

guiding channels that extend along said stator support
elements of said electric motor, and

turther comprising radial contact abutment at an interface

between one of the stator support elements and the
stator recerving sleeve to provide for the predetermined
angular orientation, wherein the radial contact abut-
ment comprises a tongue and a groove, with the groove
receiving the tongue, with the tongue and the groove
being at the interface.

11. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged in a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
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a drive shaft of said electric motor for rotation about an axis
of rotation together with said drive shatt, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and forming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements integrally
manufactured as one piece with laminations forming said
stator core and extending in radial direction of said axis of
rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve without a weld therebetween, said at least
two stator support elements together with said 1nner sleeve
surface and said outer surface of said stator core forming the
channel for guiding at least a portion of said refrigerant; and
wherein said stator receiving sleeve comprises a constant
wall thickness for supporting the stator, and wherein the
constant wall thickness extends circumierentially over the
protrusions and over the channel: and wherein said channel
1s one of a plurality of flow guiding channels that extend
along said stator support elements of said electric motor,
turther comprising a tongue and a groove for rotationally
fixing the stator support element with the stator sleeve with
the groove recerving the tongue, with the tongue and the
groove being provided at an interface between the one of the
stator support elements and the stator receiving sleeve.

12. Compressor 1in accordance with claim 11, wherein
cach of the flow guiding channels define a channel depth
radially between said mner sleeve surface and said outer
surface ol said stator core, wherein the channel depth
remains substantially constant over a circumierential span
for each of the flow guiding channels as between respective
pairs of the least two stator support elements.
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13. Compressor for refrigerant having a compressor hous-
ing, said compressor housing being provided with a suction
inlet and a pressure outlet, said compressor comprising a
compression unit, arranged 1n a compression housing sec-
tion of said compressor housing and an electric motor
arranged 1 a motor housing section of said compressor
housing, said electric motor comprising a stator arranged
within a stator receiving sleeve of said motor housing
section and a rotor surrounded by said stator and arranged on
a drive shaft of said electric motor for rotation about an axis
of rotation together with said drive shait, said stator com-
prising a stator core having a stack of laminations and
extending parallel to said axis of rotation from a first front
side to a second front side, said stator having windings
extending through said stator core and foiming end windings
arranged 1n front of said front sides, and a channel for
guiding at least a portion of said refrigerant entering through
said suction inlet along an outer side of said stator before
entering said compression unit, wherein the stator core 1s
provided with at least two stator support elements integrally
manufactured as one piece with laminations forming said
stator core and extending in radial direction of said axis of
rotation beyond an outer surface of said stator core for
support of said stator on an inner sleeve surface of said stator
receiving sleeve, said at least two stator support elements
together with said 1nner sleeve surface and said outer surface
of said stator core forming the channel for guiding at least
a portion of said refrigerant; and wherein an angular span of
the channel for guiding at least a portion of said refrigerant
1s greater than a radially outermost angular span of any
individual one of the at least two stator support elements;
and wherein said channel 1s one of a plurality of flow
guiding channels that extend along said stator support ele-
ments of said electric motor, and

wherein said stator 1s supported on an 1nner sleeve surface

of said stator receiving sleeve via a tongue and groove.
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INVENTOR(S) : Franck Repentin

It is certified that error appears in the above-identified patent and that said Letters Patent is hereby corrected as shown below:

In the Claims

Column 12, Claim 13, Line 15, currently reads “extending through said stator core and forming end
windings” and should correctly read --extending through said stator core and forming end windings--
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